Dependence of the viability of neurons in hippocampal slices on oxygen supply.
Hippocampal slices were tested for their viability by recording monosynaptic responses in granule cell and CA3 pyramidal cell layer. Subsequently, they were studied by light and electron microscopy. Cross sections through the slices contained intact cells clustered in the central part, while the rims consisted of swollen neurons. Electrophysiological and morphological findings indicated that a greater number of granule cells than of CA3 neurons was preserved. This difference was not due to different sensitivity of the neurons to hypoxia, since synaptic responses disappeared within 3-5 min in both cell layers, when the slices were incubated in N2/CO2 instead of O2/CO2. The block of synaptic transmission during hypoxia was caused by hyperpolarization, decrease of EPSP/IPSP amplitudes and increase of membrane conductance as revealed by intracellular recording. Synaptic potentials recorded extracellularly recovered even after 20 min of hypoxia. Morphologically these slices were not different from control slices. After 1 hr of hypoxia no recovery of electrical potentials was seen. In cross sections of these slices, swollen neurons outnumbered intact cells.